I. Introduction
===============

Spindle cell carcinoma (SpCC) is a rare type of squamous cell carcinoma (SCC) consisting of poorly differentiated elongated epithelial cells that show sarcoma-like proliferation[@B1]. SpCC has been called by various names, including pseudosarcoma, carcinosarcoma, pleomorphic carcinoma, and spindle cell squamous carcinoma. These designations represent its complex characteristics; it is a variation of SCC and has sarcomatoid cell composition[@B2].

SpCC is a rare malignancy of the head and neck region found in the larynx, gingiva, tongue, hypopharynx, and nasal cavity in order of decreasing frequency. Most SpCC cases in the head and neck manifest in male patients between the sixth and eighth decades of life and in patients who have habits such as smoking and alcohol abuse or medical history of radiation exposure[@B3].

The spindle cell components in SpCC are either a modified growth pattern of squamous cells associated with a non-neoplastic mesenchymal reaction or a malignant compound composed of epithelial and mesenchymal neoplasms. One histopathological feature used to identify SpCC is poorly differentiated squamous carcinoma including simultaneous sarcomatoid transformation demonstrated by the presence of malignant fusiform cell proliferation[@B4]. A widely accepted theory suggests that fusiform cells undergo a monoclonal epithelial neoplasia, which is influenced by related squamous carcinoma cells[@B2].

The terms \"second primary tumor\" (SPT) and \"double primary tumor\" were proposed to explain a second tumor that develops independent of the first tumor. SPTs can appear as two types, synchronous or metachronous. Synchronous SPTs are defined as tumors that occur simultaneously or within 6 months of each other; metachronous SPTs occur more than 6 months apart based on the time of diagnosis of the first tumor[@B5]. The criteria to diagnose SPT from Warren and Gates[@B6] are as follows: 1) all of the tumors have to be histologically malignant; 2) all tumors have to be distinct masses, separated by normal tissue (at least 2 cm); and 3) the possibility that the tumors could be metastases from existing primary tumor sites has to be histologically excluded.

The reported incidence of these SPTs varies, depending in part on the length of patient follow-up. Among head and neck cancer patients, an average of 15% are affected[@B7], with reported incidences ranging from 2% to 16%[@B5].

An evaluation of the original primary cancer and a search for a second primary malignancy should include not only detailed medical history taking and careful investigation, but also a radiological study of anatomic sites using computed tomography (CT) and magnetic resonance imaging (MRI), as well as panendoscopy. The efficacy of ^18^F-labeled fluorodeoxyglucose (FDG) positron emission tomography (PET) or fusion images of PET with CT (PET/CT) has also been reported[@B8].

The patient introduced in this report had SpCC in the oral cavity (tongue) and a simultaneous malignant tumor at the thyroid gland. Together, these tumors were defined as synchronous cancers.

II. Case Report
===============

A 54-year-old male patient was taken to the dental hospital with the chief complaint of tongue pain that had arisen one month prior. The patient\'s social history included smoking 1 pack of cigarettes per day and alcohol consumption. He had no previous underlying disease or diagnosis of malignancy.

Upon clinical examination, a firm mass was located on the right ventral side of the tongue; movement of the tongue was difficult due to the mass. Mouth opening was normal. Incisional biopsy of the tongue lesion was conducted, and the lesion was diagnosed as SpCC. Imaging studies including neck CT and PET/CT showed the existence of a neoplastic lesion on the tongue and no evidence of adjacent bony invasion. Both neck sites had metastatic lesions, and a suspicious neoplastic aspect on the left side of thyroid gland was also visible.([Fig. 1](#F1){ref-type="fig"} [2](#F2){ref-type="fig"} [3](#F3){ref-type="fig"}) The tongue was classified clinically as T4aN2cMX (according to the classification of the American Joint Committee on Cancer \[AJCC\]; [Tables 1](#T1){ref-type="table"} [2](#T2){ref-type="table"} [3](#T3){ref-type="table"})[@B9], and a histopathologic examination of the thyroid gland was performed.

A partial glossectomy without jaw resection, bilateral lymphatic neck dissection, and anterolateral thigh free flap for tongue reconstruction were performed.([Fig. 4](#F4){ref-type="fig"}, [5](#F5){ref-type="fig"}) The patient was hospitalized for 3 weeks following the surgery. After the first surgery, the result of histopathologic examination of thyroid gland demonstrated that the lesion was malignant and not metastatic, but rather a separate tumor. The patient was referred to the department of otolaryngology for surgery on the thyroid lesion.

Histopathologic findings revealed the coexistence of keratinized pearls, which are characteristic changes of common squamous carcinoma cells, with sarcomatoid squamous cells that are relatively poorly differentiated, alongside fusiform-shaped cells.([Fig. 6](#F6){ref-type="fig"}) Another finding from the thyroid specimen was \"papillary type\" thyroid carcinoma, one of the most common malignant tumors of the thyroid gland. [Fig. 7](#F7){ref-type="fig"} shows that a significant portion of the thyroid gland cells had experienced papillary change, whereas a small portion of normal thyroid gland cells are present in the right upper corner.

After all surgeries were completed, the patient was referred to the department of hemato-oncology for adjunctive radiation therapy (computer-controlled radiation therapy) to eradicate the remaining tumor cells and undetected small lesions. During a 7-month follow-up period including 4 months after the surgery and 3 months admission time for adjunctive radiation therapy, we have found no significant changes at the surgical sites.

Written informed consent was obtained from the patient for the publication of this report and any accompanying images.

III. Discussion
===============

It has been reported that a phenotypic change occurs in the epithelial cells of SpCC that results in mesenchymal differentiation with production of a mesenchymal matrix component[@B10]. Also, in the inflammatory state, these cells develop a spindle-shaped morphology to migrate more easily. These facts imply that the spindle cell pattern may be related to the invasiveness and metastasis of disease[@B1].

SpCC complicates histopathological diagnosis because it can present with remarkable morphological and immunohistochemical similarities to other benign and malignant tumors composed of spindle cells. An accurate diagnosis is important because of key differences in clinical management and prognosis[@B11]. In our case, sarcomatoid changes were seen upon histopathological evaluation using an optical microscope after H&E staining, so additional immunohistochemical steps were not necessary. If the diagnosis of SpCC is not clear by optical microscopic examination, further evaluation can be performed. Immunohistochemical study including analysis of the vimentin and cytokeratin coexpression in cells that comprise the tumor is essential for an accurate diagnosis; it is also an important parameter that influences selection of accurate therapeutic options[@B12][@B13]. Radiological study should be taken into consideration to prevent an incorrect diagnosis of SpCC, such as mucosal spindle cell melanoma, leiomyosarcoma, myoepithelial carcinoma, or osteosarcoma extending to the mucosa[@B10].

SpCC has high rates of recurrence and metastasis with disease progression. In this study, we found that metastasis to both neck lymph nodes existed according to PET/CT imaging. Results from the radiologic study corresponded with those from the histopathologic study completed on specimens collected during the neck dissection surgery.

Surgical resection is the most preferable and definitive treatment choice in many oral cancers because it is simple and shows relatively good results in terms of cure and postoperative function. The goals are to obliterate the tumor, preserve or restore form and function of anatomical landmarks, minimize the treatment process, and finally prevent subsequent primary cancers[@B13].

Along with surgical resection, radiation therapy and chemotherapy can be used as adjunctive therapy[@B11][@B12]. In general, prognosis after radiation therapy alone to treat SpCC has not been satisfactory[@B14]. Radiation therapy may be helpful in improving local control in patients with positive surgical margins. To improve local control, excision with a much wider safety margin (\>2 cm) for SpCC would be helpful. To identify early recurrence, close postoperative follow-up is necessary. If recurrence occurs, a salvage operation is indicated and is helpful[@B1].

The survival rate of SpCC is still controversial. One study of 59 oral SpCC cases by Ellis and Corio[@B15] showed a 36% survival rate. Su et al.[@B1] reported that the 2-year survival rate among oral SpCC patients was 27.5%. Su et al.[@B1] also claimed that the survival rate of early stage patients (AJCC classification stages I and II) was relatively higher than that of late stage patients (stages III and IV). Leventon and Evans[@B16] found that the survival of SpCC patients was dependent on whether tumors invaded superficially or deeply. They reported that deeper invasions were associated with lower survival rates.

PET and PET/CT are useful mechanisms for synchronous cancer detection. Haerle et al.[@B8] proposed that FDG-PET is a more valuable modality to detect synchronous second primary malignancies than panendoscopy. In this case, double primary cancers of the tongue and thyroid gland including neck lymph node metastasis were successfully detected by PET/CT and MRI.([Fig. 1](#F1){ref-type="fig"} [2](#F2){ref-type="fig"} [3](#F3){ref-type="fig"}) However, superficial lesions of the head and neck region, at T1 or Tis ([Table 1](#T1){ref-type="table"}) level invasion, were identified as false-negatives on PET and PET/CT imaging. Thus, panendoscopy is mandatory for detection of superficial lesions in the upper gastrointestinal tract and head and neck region[@B5].

According to various studies on multiple primary oral SCCs, 5-year survival in synchronous oral SCC patients is approximately 22% to 42%, in comparison with 54% to 76% for those with only a single primary malignancy. There have also been some studies comparing the prognosis of patients with synchronous cancers and metachronous cancers[@B17][@B18]. Those studies have reported that the prognosis of patients with synchronous cancers is significantly lower than that of patients with metachronous cancers, and that second primary malignancies in the esophagus or lung contribute to a poorer outcome relative to other types. This suggests that the decline in survival rates in patients with SPTs is due to high morbidity requiring multiple surgeries, lack of well-established treatment in managing multifocal oral cancers, restricted therapeutic options, and relevant habits of the patient[@B19][@B20].

We think it is worthwhile to report this case because SpCC arising in the oral cavity combined with synchronous malignancy in other organs is a rare occurrence. As previously mentioned, oral SpCC and primary cancer of an additional site are associated with poor prognosis and low survival rate. At this time, we are now focused on close periodic follow-up and proper adjunctive therapy for the present patient.

**Conflict of Interest:** No potential conflict of interest relevant to this article was reported.

![Primary tongue cancer presenting as a lobulated hypermetabolic lesion (maximum standardized uptake value \[SUVmax\] 8.7) in and around the anterior tongue and a focal mild hypermetabolic lesion (SUVmax 2.9) at the right cervical level I showed right neck lymph node metastasis in preoperative positron emission tomography and computed tomography (PET/CT).](jkaoms-42-221-g001){#F1}

![A focal hypermetabolic lesion (maximum standardized uptake value 8.4) at the left cervical level III assumed to be a metastatic lymphadenopathy in preoperative positron emission tomography and computed tomography (PET/CT).](jkaoms-42-221-g002){#F2}

![A focal hypermetabolic lesion (maximum standardized uptake value 4.4) with calcification in the left thyroid gland suspected of being synchronous primary thyroid carcinoma in preoperative positron emission tomography and computed tomography (PET/CT).](jkaoms-42-221-g003){#F3}

![Intra-operative photograph right after a subtotal glossectomy and modified radical neck dissection with visor flap.](jkaoms-42-221-g004){#F4}

![Defect reconstructed with anterolateral thigh free flap.](jkaoms-42-221-g005){#F5}

![Presence of both poorly-differentiated sarcomatoid changes of cells and keratinized pearls (arrows) which are characteristic features of squamous cell carcinoma (H&E staining, ×100).](jkaoms-42-221-g006){#F6}

![Typical cells of papillary carcinoma are predominantly seen in this specimen; some normal thyroid gland cells are noted in the right upper corner (H&E staining, ×100).](jkaoms-42-221-g007){#F7}

###### Primary tumor (T) classification of TNM in oral cavity cancer

![](jkaoms-42-221-i001)

  ----- ---------------------------------------------------------------------------------------------------------------------------------
  TX    Primary tumor cannot be assessed
  T0    No evidence of primary tumor
  Tis   Carcinoma in situ
  T1    Tumor ≤2 cm in greatest dimension
  T2    Tumor \>2 cm but ≤4 cm in greatest dimension
  T3    Tumor \>4 cm in greatest dimension
  T4a   Moderately advanced local disease
        (oral cavity) Tumor invades adjacent structures only (e.g., through cortical bone into deep \[extrinsic\] muscle of the tongue)
  T4b   Very advanced local disease
        Tumor invades the masticator space, pterygoid plates, or skull base and/or encases the internal carotid artery
  ----- ---------------------------------------------------------------------------------------------------------------------------------

Cited from American Joint Committee on Cancer (AJCC) cancer staging manual. 6th ed. (New York: Springer Science and Business Media; 2003)[@B9].

###### Regional lymph nodes (N) classification of TNM in oral cavity cancer
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  ----- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  NX    Regional lymph nodes cannot be assessed
  N0    No regional lymph node metastasis
  N1    Metastasis in a single ipsilateral lymph node, ≤3 cm in greatest dimension
  N2    Metastasis in a single ipsilateral lymph node, \>3 cm but ≤6 cm in greatest dimension; metastases in multiple ipsilateral lymph nodes, none \>6 cm in greatest dimension; metastases in bilateral or contralateral lymph nodes, none \>6 cm in greatest dimension
  N2a   Metastasis in a single ipsilateral lymph node, \>3 cm but ≤6 cm in greatest dimension
  N2b   Metastases in multiple ipsilateral lymph nodes, none \>6 cm in greatest dimension
  N2c   Metastases in bilateral or contralateral lymph nodes, none \>6 cm in greatest dimension
  N3    Metastasis in a lymph node \>6 cm in greatest dimension
  ----- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Cited from American Joint Committee on Cancer (AJCC) cancer staging manual. 6th ed. (New York: Springer Science and Business Media; 2003)[@B9].

###### Distant metastasis (M) classification of TNM in oral cavity cancer
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  ---- ---------------------------------------
  MX   Distant metastasis cannot be assessed
  M0   No distant metastasis
  M1   Distant metastasis
  ---- ---------------------------------------

Cited from American Joint Committee on Cancer (AJCC) cancer staging manual. 6th ed. (New York: Springer Science and Business Media; 2003)[@B9].
